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1 INTRODUCTION 
This document provides values at the assembly level for the subsystems described in the 
Fiscal Year 2004 Advanced Life Support Research and Technology Development Metric (Hanford , 2004). 
2 SUBSYSTEM COMPONENTS IN FISCAL YEAR 2004 ALS R&TD METRIC 
Hanford (2004) summarizes the subordinate computational values for the Advanced Life Support 
Research and Technology Development (ALS R&TD) Metric at the subsystem level, while this manuscript 
provides a summary at the assembly level. Hanford (2004) lists mass, volume, power, cooling, and 
crewtime for each mission examined by the ALS R&TD Metric according to the nominal organization for 
the Advanced Life Support (ALS) elements. The values in the tables below, Table 2.1 through Table 2.8, 
list the assemblies, using the organization and names within the Advanced Life Support Sizing Analysis 
Tool (ALSSAT) for each ALS element. These tables specifically detail mass, volume, power, cooling, and 
crewtime. Additionally, mass and volume are designated in terms of values associated with initial 
hardware and resupplied hardware just as they are within ALSSAT. 
The overall subsystem values are listed on the line following each subsystem entry. These values 
are consistent with those reported in Hanford (2004) for each listed mission. Any deviations between these 
values and those in Hanford (2004) arise from differences in when individual numerical values are rounded 
within each report, and therefore the resulting minor differences should not concern even a careful reader. 
Hanford (2004) u es the uni ts kWe and kWlh for power and cooling, respectively, whije the nomenclature 
below uses We and W lh , which is consistent with the native units within ALSSAT. 
The assemblies , as specified within ALSSAT, are li sted in bold below their respective subsystems. 
When recognizable assembly components are not listed within ALSSAT, a summary of the assembly is 
provided on the same line as the entry for the assembly. Assemblies with one or more recognizable 
components are further described by the indented entries below them. See Yeh, et al. (2002), Yeh, et al. 
(2003) , and Yeh, et al. (2004) for details about ALSSAT organi zation. Except fo r the dry food mass listed 
within the Food Processing, Packaging, and Storage within the Food Subsystem, total values for assemblies 
would be the sum of their components. The Dry Food Mass, however, is that portion of the food system 
that was neglected during the computation of the Fiscal Year 2004 ALS R&TD Metric. It is listed here to 
provide a reference, but it is otherwise ignored in the overall totals. See Hanford (2004) for details of this 
process and supporting rationale. When applicable, the technology label fro m ALSSAT is li sted in the 
second column, and the associated abbreviations are listed below in Section 4. For more details of the 
technologies assumed for each mission , please see Hanford (2004) fo r descriptions of each subsystem and 
an overall life support system schematic. 
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Table 2.1 Subsystem Breakdown for Orbiting Research Facility: International Space Station Upgrade Mission using Current Technologies 
Food Storage 





2,708 .66 I 24,754.17 2.69 
327.67 I 2,994.58 0.1 8 
2 
24.55 0.00 0.00 0.00 29 ,279.74 
1.64 0.00 0.00 0.00 3,443.64 
40,395.44 
-----"------_ .. _-- ," 
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Table 2.1 Subsystem Breakdown for Orbiting Research Facility: International Space Station Upgrade Mission using Current Technologies 
(concluded) 
See Section 4 fo r acronyms. 3 
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Table 2.2 Subsystem Breakdown for Orbiting Research Facility: International Space Station Upgrade Mission using Advanced Technologies 
See Section 4 for acronyms. 4 
~ 
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Table 2.2 Subsystem Breakdown for Orbiting Research Facility: International Space Station Upgrade Mission using Advanced Technologies 
( concluded) 
See Section 4 fo r acronyms. 5 
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Table 2.3 Subsystem Breakdown for Independent Exploration Mission: Mars Transit Vehicle using Current Technologies 
Food Storage 





0.00 IS.12 0.00 2,396.00 2,396.00 
------ ----- - - -- -
September 2004 
0.00 4,959 .99 
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Table 2.3 Subsystem Breakdown for Independent Exploration Mission: Mars Transit Vehicle using Current Technologies (concluded) 
See Section 4 for acronyms. 7 
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Table 2.4 Subsystem Breakdown for Independent Exploration Mission: Mars Transit Vehicle using Advanced Technologies 
See Section 4 for acronyms. 8 
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Table 2.4 Subsystem Breakdown for Independent Exploration Mission: Mars Transit Vehicle using Advanced Technologies (concluded) 
See Section 4 for acronyms. 9 
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Table 2.5 Subsystem Breakdown for Independent Exploration Mission: Mars Descent / Ascent Lander using Current Technologies 
Food Storage 
See Section 4 fo r acronyms. 10 
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Table 2.5 Subsystem Breakdown for Independent Exploration Mission: Mars Descent / Ascent Lander using Current Technologies (concluded) 
See Section 4 for acronyms. 11 
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Table 2.6 Subsystem Breakdown for Independent Exploration Mission: Mars Descent / Ascent Lander using Advanced Technologies 
Food Storage 
See Section 4 for acronyms. 
STM 
w/LMC 190. 11 
12 
0.00 0.92 0 .00 960.00 960.00 
September 2004 
0.00 586.5 1 
I 
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Table 2.6 Subsystem Breakdown for Independent Exploration Mission: Mars Descent / Ascent Lander using Advanced Technologies (concluded) 
See Section 4 for acronyms. 13 
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Table 2.7 Subsystem Breakdown for Independent Exploration Mission: Surface Habitat Lander using Current Technologies 
Food Storage 
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Table 2.7 Subsystem Breakdown for Independent Exploration Mission: Surface Habitat Lander using Current Technologies (concluded) 
See Section 4 for acronyms. 15 
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Table 2.8 Subsystem Breakdown for Independent Exploration Mission: Surface Habitat Lander using Advanced Technologies 
See Section 4 for acronyms. 16 
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Table 2.8 Subsystem Breakdown for Independent Exploration Mission: Surface Habitat Lander using Advanced Technologies (concluded) 
See Section 4 for acronyms. 17 
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4 ABBREVIATIONS AND ACRONYMS 
4BMS fo ur-bed molecular sieve 
ALS Advanced Life Support 
ALS R&TD Advanced Li fe Support Research 
and Technology Development 
(Metric) 
ALSSAT Advanced Life Support Sizing 
Analysis Tool 
ATCO ambient temperature catalytic 
oxidizer (for carbon monoxide 
removal) 
CM-h crewmember-hour (Le., the time 
fro m a crewmember fo r an hour.) 
Combo combination (waste processing 
approach) consisting of warm-air 
drying, lyophilization, compaction, 
and storage 
ESDM Environmental Control and Life 
Support System Des ign Model 





International Space Station 
(technology fro m the 














ki logram (L e., uni ts of mass.) 
ki lo Watt, electric 
(L e., uni ts of electric power.) 
kilo Watt, thermal 
(i.e., units of heat transfer rate.) 
low moisture content (food) 
cubic meters (i. e. , units of vo lume.) 
not applicable 
(bulk) packaging 
solid amine vacuum desorption 
solid polymer (water) electrolysis 
Shuttle Training Menu 
(food system) 




(i.e. , units of electric power.) 
water recovery system 
Watt, thermal 
(i. e., units of heat transfer rate.) 
